An AP-2 binding sequence within exon 1 of human and porcine choline acetyltransferase genes enhances transcription in neural cells.
The gene for choline acetyltransferase, synthesizing acetylcholine, is induced by several neurotrophic factors. A role for AP-2 in enhancing this transcription and limiting it to neural cells is strongly suggested. Previous studies demonstrated that base pairs +465-727 within the untranslated exon 1 of the porcine gene enhanced the expression of a reporter gene transfected into PC-12 cells. Deletion and mutation experiments indicate that base pairs +465-472 (CCGCGGGG) in the porcine gene, or +307-314 (CCTCGGGG) in the human sequence, were necessary and sufficient for increased gene expression in cholinergic or adrenergic but not liver cells. Constructs containing active sequences, but not inactive mutated sequences, specifically bind nuclear proteins from neuroblastoma cells, but not liver cells, in gel shift experiments. The human and porcine sequences are in agreement with an AP-2 consensus binding sequence, a nuclear transcription factor expressed only in cells derived from the neural crest. Gel shift experiments using recombinant AP-2 confirm this identification. AP-2 antibody further retarded the mobility of these DNA-nuclear extract or DNA-AP-2 complexes. These results support the importance of this AP-2 binding sequence in enhancing and limiting choline acetyltransferase expression in neural cells.